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CNC Coordinate Measuring Machine CR
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[ Accuracy envelope of CMM with MPEE = (2.5+4 1/1000) um |
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YSTA-Apex S Series

‘High-speed, high-acceleration drive

"| General-purpose CMM
,,,,,,,,,,,,,,,,, Maximum speed: 430 mmy/s

s |
Maximum acceleration: 1,667 mm/s?

AReaches maximum speed in 0.253 seconds

As is the case with Mitutoyo's conventional CMMs, various structures are
employed in the CRYSTA-Apex S in order to give the body higher rigidity. The
Y-axis guide rail, which is attached to one side of the granite surface plate, shows
very little deterioration with use, and thus promises to maintain high accuracy for a
long time. The air bearings located on the bottom face, in addition to those at the
front, rear, and upper surfaces of the slider unit of the X-axis, minimize vibration
even during high-speed, high-acceleration movement, thus ensuring stable linear
motion.

Integrated Y-Axis in
Granite Table

900 Series 1200 Series

! tmerveara

| ErvETa-armes = @

- s

CRYSTA-Apex S 9106 ’

NOTE: PC system & workstation

provided are not as shown =9

CRYSTA-Apex S 122010



WILERNGN CRYSTA-Apex S 544 CRYSTA-Apex S 574

_ |Xaxis 19.68"(500mm)
Mﬁgg“””g Y axis 15.74"(400mm) [ 27.55"(700mm)
7 axis 15.75"(400mm)

CRYSTA-Apex S Gt el ST

5 00 S - 8- 3006nmésé (CN/C rchd’a) gnastpﬁtasd 5d9mm/s
eries e pee S s o Hh peed
0. 05mm/s (J/S Mode: Fine Speed)
Max. measuring speed 8mm/s
Max. drive acceleration Fach axis: 1,333 mm/s, max. combined acceleration: 2,309 mmys?
Workpiece Maximum height 21.45"(545mm)
Maximum mass 396.8lb(180k9)
Mass (including the control
device( and instgallation platform) 1,1350bs.(515kg) ‘ 1,3771bs(625kg)
Pressure 58 PSI (0.4MPa)
Air supply | Consumption 1.76CFM (50L/min) under normal conditions
Air source 3.53CFM (100L/min)

CRYSTA-Apex S 500 Series Accuracy unit: pm

| Maximum permissible error (Eomee) ;'Jvrlgéllwgu?rr%?r(rplgslﬂs

Probe used .
DONNEES 150 10360-5:2010

SP25M 1.7+3 1/1000 (temperature environment 1) 17
(Stylus: @4 X 50mm) | 1.7+4 /1000 (temperature environment 2) '

TP200 1.9+3 L/1000 (temperature environment 1) 19
(Stylus: @4 X 10mm) | 1.9+4 L/1000 (temperature environment 2) '
( )
(

TP20 2.2+3 1/1000 (temperature environment 1

(Stylus: @4 X 10mm) | 2.2+4 L/1000 (temperature environment 2)

* | = Selected measuring length (in mm). Table on opposite page describes
temperature environments 1 and 2.

CRYSTA-Apex S 500 Series Accuracy 150 10360-4

Probe used Max. permissible scanning error (MPErkp)

NOTE: PC system & workstation SP25M (Stylus: @4 X 50 mm) 2.3um (50s)

provided are not as shown CRYSTA-Apex S 500 Series Installation Temperature

Temperature Temperature
Note: This machine incorporates a main unit Start tem (relocation environment | envronment |
Ote. 1hi> Machin€ Incorporates a main unit Startup system {relocatio Temperaue Range | 202 °C (64.4-71.6 °F)| 16.- 26 °C (60.8-78.8 °F)

detection system), which disables operation when an unexpected vibration is Limits within
applied or the machine is relocated. Be sure to contact your nearest which accuracy
Mitutoyo Sales Office prior to relocating this machine after initial installation. is guaranteed

2.2

unit: ym

Rate of 1°C per hour or less | 1°C per hour or less
change 2 °Cin 24 hours or less|5 °C in 24 hours or less

Gradient 1°Cor less per meter | 1 °C or less per meter

CRYSTA-Apex S 500 Series Dimensions  unit: inch (mm) Installation floor space unit: inch (mm)
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590 + FL - 2 * When a mouse table is used: 850 mm !
(Supporing pois| (Suppor%i)r?g ooty When a 2-monitor dedicated rack is used: 1,000 mm
D2 (Base size) Model No. A B C D1 D2 D3 Y
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\ILENNGN CRYSTA-Apex S 776 CRYSTA-Apex S 7106

- [Xaxis 27.6"(700mm)
Measuring [ axis 27.55'(700mm) | 39.36"(1000mm)
range :
Z axis 23.62"(600mm)
CRYSTA- Apex S Resolution 0.000004" (0.0001mm)
Guide method Air bearings on each axis

700 Series O T o s ST e
Drive speed DT TSI e Lot e
: 0.05mm/s (J/S Mode: Fine Speed
r N Max. measuring speed 8 mm/s
Max. drive acceleration Fach axis: 1,333 mm/s%, max. combined acceleration: 2,309 mm/s?
Workplece Maximum height 31.49"(800mm)
Maximum mass 1,763lbs. (800kg) 2,2041bs. (1000kg)

i . Mass (including the control
device and installation platform) 3,692lbs. (1675kg) 4,301lbs. (195Tkg)
| Pressure 58 PSI (0.4MPa)
- F ™

CEFE VI T Ay

Air supply | Consumption 1.76CFM (50L/min) under normal conditions
Air source 3.53CFM (100L/min)

CRYSTA-Apex S 700 Series Accuracy IS0 10360-2 unit: pm

Maximum permissible error (Eowee) Mgm& renr%ermsms

Probe used .
15 10360-2:2009 150 1036052010

SP25M 1,743 /1000 (temperature environment 1) 17
(Stylus: @4 X 50mm) | 1.7+4 /1000 (temperature environment 2) '
TP200 1.9+3 1/1000 (temperature environment 1) 19
(Stylus: @4 X 10mm) | 1.9+4 L/1000 (temperature environment 2) :

( )
(

TP20 2.2+3 1/1000 (temperature environment 1

(Stylus: @4 X 10mm) | 2.2+4 L/1000 (temperature environment 2)

* | = Selected measuring length (in mm). Table on opposite page describes
temperature environments 1 and 2.

2.2

CRYSTA-Apex S 700 Series Accuracy 50103604 " H™
. Probe used Max. permissible scanning error (MPErkp)
NOTEji PdC system & V;/]OkaTaTIOH SP25M (Stylus: @4 X 50 mm) 2.3um (50s)
rovided are not as shown ; ]
P CRYSTA-Apex S 700 Series Installation Temperature
‘ L . . ) Temperature Temperature
Note: This machine incorporates a main unit Startup system (relocation environment 1 environment 1
detection system), which disables operation when an unexpected vibration is Temperature Range | 202 °C (64.4-71.6 °F) | 16 - 26 °C (60.8-78.8 °F)
applied or the machine is relocated. Be sure to contact your nearest Limits within Rate of 1°C per hour or less | 1°C per hour or less
Mitutoyo Sales Office prior to relocating this machine after initial installation. ys\/glcgrgﬁigéadcy change 2°C in 24 hours or less|5 °C in 24 hours or less
is gu
Gradient 1°C or less per meter | 1 °C or less per meter
CRYSTA-Apex S 700 Series Dimensions  unit: inch (mm) - —
Installation floor space unit: inch (mm)
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‘T’“ -~ When a 2-monitor dedicated rack is used: 1,000 mm
Model No. A B C Y Model No. A B C D
CRYSTA-Apex S776 | 65'(1650) | 16.5"(420) | 32'(800) | 27.8"(705) CRYSTA-Apex 5776 | 130"(3300) | 65'(1650) | 16.5"(420) | 32'(800)
CRYSTA-Apex 57106 | 76.8"(1950) | 18.5"(470) |39.4"(1000) | 39.6(1005) CRYSTA-Apex $7106| 142"(3600) | 76.8"(1950)| 18.5"(470) |39.4"(1000)
Measuring table (Tapped insert) Dimensions (unit: mm) B e e
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Model No CRYSTA-Apex S CRYSTA-Apex S CRYSTA-Apex S
| 9106/[9108] 9166 /[9168] 9206 / [9208]

_|Xaxis 35.43"(900mm)
Mggseu””g Y axis 39.36"(1000mm)[62.99" (1600mm)] 78.3"(2000mm)
7 axis 23.62"(600mm) /[31.49"(800mm)]
CRYSTA- Apex s Resolution 0.000004" (0.0001mm)
Guide method Air bearings on each axis
900 Series 'ﬁ 8- 3006nrr213/8 (CN/C(Gr}é)('i\Ae),dmaﬁ._s esed: 5d1)9mm/s
- . - 80mm/s ode: Hi ee
F Drive speed 0 - 3mm/s EJ/S Mode: Logv Sp%ed)
| 0.05mm/s (J/S Mode: Fine Speed)
Max. measuring speed 8mm/s (3mm/s for Type Z800)
Max. drive acceleration 0.23G/[0.17G] (3D)
Workpiece Maximum height 31.49" (800mm)/[39.36" (1000mm)]
Maximum mass | 2,645lbs.(1200kg) |3,306lbs. (1500kg) | 3,968lbs. (1800kg)
Mass (induding the control device | 4,9191bs. (2231kg) | 6,322lbs. (2868kg) | 8,625Ibs. (3912kg)
and installation platform) [4,985lbs. (2261kg)] | [6,389bs. (2898kg)] | [8,691bs. (3942kg)]
Pressure 58 PSI (0.4MPa)
Air supply | Consumption 2.11CFM (60L/min) under normal conditions
Air source 3.53CFM (100U/min)

CRYSTA-Apex S 900 Series Accuracy 150 10360-2 unit: ym
Maximum permissible

Maximum  permissible error (Eo,vpe)

e ioTiteits |
SP25M 1.743 1/1000 (temperature environment 1 17
(Stylus: @4 X 50mm) | 1.7+4 /1000 (temperature environment 2 :
TP200 1.9+3 L/1000 (temperature environment 1) 19
(Stylus: @4 X 10mm) | 1.9+4 L/1000 (temperature environment 2) :
)

TP20 2.2+3 1/1000 (temperature environment 1 22
(Stylus: @4 X 10mm) | 2.2+4 /1000 (temperature environment 2) :

* | = Selected measuring length (in mm). Table on opposite page describes
temperature environments 1 and 2.

CRYSTA-Apex S 900 Series Accuracy 150 10360-4 unit: pm

NOTE: PC system & workstation
provided are not as shown

Note: This machine incorporates a main unit Startup system (relocation Probe used Max. permissible scanning error (MPErip)
detection system), which disables operation when an unexpected vibration is SP25M (Stylus: @4 X 50 mm) 2.3um (50s)
applied or the machine is relocated. Be sure to contact your nearest CRYSTA-Apex S 900 Series Installation Temperature
Mitutoyo Sales Office prior to relocating this machine after initial installation. Temperature Temperature
environment 1 environment 1
- - - Limits within Temperature Range | 20+2 °C (64.4-71.6 °F) | 16 - 26 °C (60.8-78.8 °F)
CRYSTA-Apex S 900 Series Dimensions  unit: inch (mm) which accuracy |Rate of 1°C perhourorless |1 °C per hour or less
; Y |change 2°Cin 24 hours or less | 5°C in 24 hours or less
1670 is guaranteed ;
Gradient 1°C or less per meter | 1 °C o less per meter
Installation floor space - unit: inch (mm)
o ‘ 785 100 1670 ‘
\-mmmmt jmm 1 8 | 405, 1000
T ] I 1
X:900 < Y g ¢ ¥
] E - [ il oo CRYSTA-Apex S
905§
& < Ui < Amainirl‘w?ts +
7 S N2 o
Y g FW T AP e s P
Ea FL o= ———== =] 4700
1000 (Supporting points) 225 £ | _F (Supporting points) | ~ Pray
1630 ' D ' é / \/ []Option
' © ! % @ Support legs
T O Auxiliary legs
Model No. A 8 HC ..D F HF HY z * When a mouse table is used: 850 mm Date-processing System . Control panel
CRYSTA-APEX 59106 107.5"] 32" 10°(250) | 76.8°(1950)18.5"(470}39.4"(1000)}39.6"(1005) 238" When a 2-monitor dedicated rack is used: 1,000 mm
CRYSTA-Apex S9166 | 5757 | (30 | 10'2501| 106°(2690) p7.6°(700] 52°(1320)[632°(1605) )
CRYSTA-Apex 59206 11.8"(300)[121.7*(3090) 32*(800) [59.1"(1500)| 79" (2005) Model No. A B C D
CRYSTA-Apex 59108 . [ 10"(250) | 76.8"(1950) |18.5"(470)39.4"(1000)]39.6"(1005) . CRYSTA-Apex $9106/9108 | 142"(3600) | 76.8"(1950) | 18.5"(470)|39.4"(1000)
CRYSTA-Apex 59168 || 23| 301 [10°250 | 106"2es0 p7.6°(100] 52°1320) 321605 158~ CRYSTA-Apex S9166/9168 | 169°(4300) | 106°(2690) |27.6°(700)| 52"(1320)
CRYSTA-Apex 59208 11.8"(300)/121.7"(3090)| 32"(800) [59.1"(1500)| 79"(2005) CRYSTA-Apex $9206/9208 | 185"(4700) [121.7"(3090)] 32"(800) |59.1"(1500)
Measuring table (Tapped insert) Dimensions (unit: mm) e R p——
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CRYSTA-ApexS  CRYSTA-Apex S CRYSTA-Apex S

TP20 2.8+31/1000 (temperature environment 1

(Stylus: @4 X 10mm) 2.8+41/1000 (temperature environment 2

* | = Selected measuring length (in mm). Table on opposite page describes
temperature environments 1 and 2.

26

Model No. [ ¥pAtS 122010 123010
-~ [Xaxis 47.24"(1200mm)
Mgasu””g Y axis 47.24"(1200mm) | 78.73"(2000mm) [ 118.10"3000mm)
% [Zakis 39.36"(1000mm)
CRYSTA-Apex s Resolution 0.0001mm (0.1um)
Guide method Alir bearings on each axis
1 200 S e ri es g 8- 40% mrgnés (CN/C (rJr/]gd’\(/el) (rjnastpﬁeSd 6%3) mm/s
. mm/s ode: High Spee:
' Drive speed 0- 3 mms (/5 Mode: Low 5p eed;
0.05 mm/s (J/S Mode: Fine Speed
Max. measuring speed 5mm/s
| Max. drive acceleration Each axis: 1,000 mm/s2, max. combined acceleration 1,732 mm/s
Workoiece Maximum height 47.24"(1200mm)
g | PIECE Maximum mass 4 4091bs.(2000kg)| 5,511lbs.(2500kg) | 6,613Ibs.(3000kg)
! Mass (including the control
' B device and installation platform) 8,928lbs.(4050kg) | 13,558Ibs.(6150kg) | 20,084lbs.(9110kg)
- Pressure 58 PSI (0.4MPa)
Air supply | Consumption 100 L/min under normal conditions (air source: 150 L/min)
Air source 5.29CFM (150L/min)
CRYSTA-Apex S 1200 Series Accuracy 150 10360-2 unit: um
: " Maximum permissible
Maximum  permissible error (Eope) :
Probe used . probing error (Peryee) 150
1SO 10360-2:2009 10360-5:2010
SP25M 2.3+31/1000 (temperature environment 1) 20
(Stylus: g4 X 50mm) 2.3+41/1000 (temperature environment 2) ‘
TP200 2.5+31/1000 (temperature environment 1) 27
(Stylus: @4 X 10mm) 2.5+41/1000 (temperature environment 2) ‘
( )
)

* s CRYSTA-Apex S 1200 Series Accuracy 150 10360-4 unit: pm
NOTE: PC system & workstation Elr?%%?\/l u?;g/ AT Max. permwab!egs;;n(n;gg error (MPEtHp)
provided are not as shown - n - -
CRYSTA-Apex S 1200 Series Installation Temperature
Note: This machine incorporates a main unit Startup system (relocation e}%ﬁ?@ﬁﬁéﬁﬁ eﬁevﬂ‘é’ﬁ{ﬁéﬁﬁ
detection system), which disables operation when an unexpected vibration is o [TemperaueRange 20+2 °C 16-26 °C
applied or the machine is relocated. Be sure to contact your nearest \l;\llrl?llé[isw\gvcltcmpac Rate of 1°C per hour or less 1°C per hour or less
Mitutoyo Sales Office prior to relocating this machine after initial installation. s quaranteed Y |change °C in 24 hours or less 5 °C in 24 hours or less
Gradient 1°C or less per meter 1°Cor less per meter
866"2200 3017 19000 866"(2200)
T TTBL,  s3ss)
o
l_’MMM[ jHHHHHH ?2: CRVSTA-ADQX;>
- g S 7| ol arn = mainuc +
g = ACN 2 ol .
19.2'(487) T P Y g o ] i °
T Tl 8 Yy g = =
5 O ‘ = g ‘ ‘ E Controller A4 T 279 ?i?;;oo:t\egs
B —)) L}J L‘Jg L‘J 4 “a) (e O Auxiliary legs
| 537(1345) sapotngment) | | 797000) FL C__|_ B(Supporting points) _| * \When a mouse table is used: 33.5"(850mm) /Data-processing System™~\_Control panel
8137 2140) " A ' When a 2-monitor dedicated rack is used: 39.4"(1000mm)

Model No. A B C Y Model No. A B C D
CRYSTA-Apex S 121210 | 100.2"(2545) | 67'(1700) | 16.6"(420) | 47.3"(1200) CRYSTA-Apex S 121210 [163.2"(4145)[100.2"(2545)| 16.6"(420) | 67"(1700)
CRYSTA-Apex S 122010 | 131.7°(3345) | 74.5"(1890) | 28.6"(725) | 78.8"(2000) CRYSTA-Apex S 122010 [194.7"(4945)[131.7"(3345)| 28.6"(725) | 74.5"(1890)
CRYSTA-Apex S 123010 | 171.1"(4345) | 98.5"(2500) | 36.6"(920) [ 118.2"(3000) CRYSTA-Apex S 123010 [234.1"(5945)[171.1"(4345)] 36.3"(920) | 98.5"(2500)

Measuring table (Tapped insert) Dimensions (unit: mm) R UL
201420 (Workpiece loading area) 16!
—— 36-M8X1.25
3000
12800
20, 1420 Workpiece loaging aea) 16 24:M8x1.25
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- Akfiwzoo T
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3965 (Workpiece loading area)
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400

2165 (Workpiece loading area)
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L Front CRYSTA-Apex S - ’; l OF"’”‘O CRYSTA-Apex S (A ‘[From \[ CRYSTA-Apex S
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Group of options that enable various kinds
of measurements
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CAT1000S L LN ) LR
(freeform surface evaluation program)

Checks and compares the workpiece with the CAD data -
containing freeform surfaces and directly outputs the results in
the form of CAD data in various formats. Software to directly
convert from/to various types of CAD data is available as an

MICROCOR0

option.

|l e ) et e — ]
e arv
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CAT1000P (off-line teaching program)

This module enables the user to use CAD data and on-screen simulation to
create parts programs for making automated measurements (off-line teaching).
This module allows the user to begin creating a parts program as soon as the
design data has been finalized, shortening the entire process.

MSURF (non-contact laser
e measurement and evaluati-
ORONE: i ’ on program)

- e 1 MSURF-S is used for obtaining measured
point cloud data with the SurfaceMeasure
(non-contact laser probe), while MSURF-
is used for comparing this data with
the master model data, and for making
dimensional measurements. Furthermore,
MSURF-G for offline teaching allows the
user to create a measurement macro even
without the actual workpiece, improving
the measuring machine's uptime.

I

(5050 2500

(30:+0, 1 68




E— GEOPAK (high-functionality

el sss=esal _ general-purpose measure-
: > m= |~ ment program)

This module is the heart of the
MCOSMOS software system and is
used to measure and analyze geometric
elements. All the functions are provided
by icons or pull-down menus, so even
novices can promptly select desired
functions. Its main features include
easier viewing of measuring procedures
and results such as realtime graphic
display of measurement results and a
function for direct call-up of elements
e s from results graphics. SurfaceMeasure606

B P e e e e A k|

SurfaceMeasure606

(non-contact laser probe)
Lightweight, high-performance, non-
contact probe developed for CNC coordinate
measuring machines. Powder spray-less
measurement has been achieved through
automatic setting of appropriate laser
intensity and camera sensitivity according
to environment or material, providing a
simpler and more comfortable laser scanning
environment.

%yEM-SmE

v s s e 0 i comn oo

-

controlling program)

SCANPAK (contour measurement program)

Software for scanning and evaluating workpiece contours (2D). Evaluates
contour tolerance between measurement data and design data, and performs
various types of element and inter-element calculations based on a desired
range of measurement data specified by the user.

MeasurlLink STATMeasure Plus (statistical-processing and process-

Performs various types of statistical computations using measurement results. In addition, by
displaying a control diagram on a real-time basis, this program allows defects that may occur in the
future (e.g., wearing or damaging of cutting tools) to be discovered early on. This program can also
be linked to a higher-level network environment to build a central control system.



Group of options that enable various kinds
of measurements
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GEARPAK (gear evaluation program)
For evaluating the most types of involute gears.

010n

UMAP-CMM

This head makes it possible to use an ultra-small diameter stylus (0.1- or
0.3-mm diameter). It can be installed on PHIOMQ to measure the shape
and dimensions of microfabricated products from multiple directions.

iy

CAD data

'l || 'l . Real triangular mesh model
Probe center cloud data

SurfaceDeveloper

M I tu toyo This program generates free-form surface models from multi-sectional contour data.




MPP-310Q (scanning probe)

Probe that collects coordinate values (point cloud data) at
high accuracy by moving at speeds of up to of 120 mm/s
while in contact with the workpiece. Because MPP-310Q
can also be used with the rotary table (MRT320) for
synchronous scanning, it is effective for measuring gears,
blades, ball screws, cylindrical cams, etc.

MRT320

k > 4
Solid Model Developer
This program generates CAD data from data measured using MCOSMOS.

VISIONPAK (vision measurement program)
This program controls QVP and performs various computational analyses on
captured images.

MPP-10 (probe for effective screw depth measurement)
The probe that made it possible for a coordinate measuring machine
to measure effective screw depth for the first time in the world. The
introduction of the auto probe changing system allows normal dimensional
measurements as well as effective screw depth measurements to be made
automatically.

incomplete thvead  Complete thread

| -
Eotton et e
 — L5 LAVEVE EATPA TV S

A
of screwf -

-2
5

SP25M (compact high-accuracy scanning probe)

This is a compact, high-accuracy, multi-function scanning probe with a 25-
mm outside diameter that makes scanning measurements, high-accuracy
point measurements, and centripetal point measurements (optional
function). The SP25M is used with the PH10MQ/10M auto probe head to
provide a high degree of measurement freedom.

QVP (vision probe)

This probe automatically detects edges from image data of the workpiece
magnified by a CCD camera. It is extremely useful for measuring
microfabricated products that cannot be measured using a contact-type
probe and soft objects that cannot be subjected to any measurement
force. The QVP can also be used for measuring height based on
autofocusing.
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